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Metal-part-blanks e.g. nuts, hole-formation - using pair ot plungers 
entering from both sides of part, making depressions to leave 
crosspiece, and circular channel for punching-out 

GIPROZAVODTRANS TRA 13.12.88-SU-641728 
(15.05.91) B21J-05/10 B21k-21/02 
13.12.88 as 641728 (29MI) 

Broaching plungers (2) are used to pierce holes in stages via part- 
blank (1), starting with coaxial depressions by double-sided metal- 
ejection to leave crosspiece, in which circular channel is formed 
around periphery, so that cross-piece can be punched out. Formation 
of circular peripheral channel is done in a number of drilling stages 
by displacing central part of crosspiece using one of the plungers in 
space between crosspiece and end of opposite plunger. 

Prodn. of holes during stamping of steel-nuts, with different height 
of parts formed in latter/former plungers during operations to form 
depressions = 0.03-0.05 dia. of main hole. It is established 
experimentally that, if difference is less than 0.03 dia. of hole, then 
pressure-concentrator has insufficient force and removal of 
crosspiece is reduced negligibly. If difference is increased above 0.05 
of hole-dia., cracks form across face of hole, impairing hole quality. 
Keeping to the limits of 0.03-0.05 of hole dia. give cleaner hole surface 
not below 12.5. 

USE /ADVANTAGE - In pressure-treatment of metals, for mfr. of 
various parts with holes. Strength of deforming tool and productivity 
are increased by eliminating need to use special plunger with thin 
circular projections around its end periphery, to form the channel in 
the crosspiece and having low durability; formation of circular; 
channel and subsequent piercing of the depressions are combined. , 
Bul.18/15.5.91. (3pp Dwg.No.1-4/4) 
N92-035472 
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(54) CnOCOE nO/lYHEHHH OTBEPCTW/I B 
3ArOTOBKAX flETA/IEfl 

(57) H3o6peTeHne othocmtca k o6pa6oTKe Me- 

T3/1/10B AaB/ieHMBM M M0X6T 6blTb MCnO/1b30Ba- 

ho npw M3rotOBneHnw AeT3/ietf c OTBepcTwwMM. 
Ue/ib M3o6peTeHM« - noBbiweHwe ctoAkoctm 
A6<t>opMtipyK)i4ero MHCTpyMeHTa n npow3Bo- 



AUTe/ibHOCTM. B 3aroTOBKe AeTa/iM ocymecTB- 
/1AK3T nocTaAM^HyK) npoujuBKy oiBepcTMfl ny- 
TeM ABycTopoHHero BbiAaBnuBaHMfl 
BCTpeHHbiMM nyaHCOHaMM coochwx yr/iy6ne- 
hmm c nepeMUHKort: Ha noc/ieAHew ct3amm 
npoujMBKn 3a cneT Mcno/>b30BaHMP yKoponeH- 
Horo npoTMBonyaHCOHa CABura k>t npouiMB- 
hwm nyaHCOHOM c<f>opMMpoBaHHyio 
nepeMUMKy BAO/ib ocm yr/iy6/ieHnti. npowcxo- 
Amt CBo6oAHoe BbinyMMBaHne noBepxnocTM 
nepeMbiMKM b CTopoHy npoTMBonyaHCOHa, 6/ia- 
roAap» neMy no nepn<}>epnM nepeMbiMKM o6pa- 
ayeicfl ocTpaa KO/ibMeBaa xaHaBxa. Flpn 
nocneAyKJiAeti npoGuBxe OHa Bbino/iH»eT po/ib 
KOHueHTpaTopa HanpaxeHWM. CneuMa/ibHoro 
MHCTpyMeHTa h OTAe/ibHOw onepauMM a/i* <t>op- 
MOo6pa30BaHMA stoPi KanaBKM He Tpe6yeTc». 
1 3. n. <()-/ibi t 4 M/i. 



H3o6peTeHne othocmtch Ko6pa6oTxe Me- 
Ta/i/iOB AaBneHMeM m MOweT ucno/ib30BaTbcn 
npw M3roTOB/ieHMM pa3nnHHwx f\eraneft c ot- 

BepCTMUMM. 

Ue/ib M3o6peTer.MA - noBbiiueHvie ctomko- 
ctm Ae4>opMMpyiOiuero MHCTpyMeHTa m npoM3- 

BOAMTe/l bHOCTM 33 CHeT MCK/1 tOMe HMfl 

HeoSxoAMMocTM Mcnonb30BaHM» cneqMa/ibHO- 
ro nyaHCOHa c tohkmm xo/ibueBUM aucTynoM 
no nepM(|>epMM Topua, 4>opMMpyiomMM kshsb- 
•cy Ha nepeMWHxe 3aroTOBKM m o6/iaAa>ou;MM 

HM3KO& CTOMKOCTbK), 3 T3lOKe 3a CHeT COBMe* 

meHMn onepauuM 4>opMMpOB3HM« KonbueBow 
K3H3BKM c noc/ieAHew onepaunew npoiUMBKM 
yr/iySneHMfl. 

Ha 4>ur.T noKd3dHa nepBdR CTdAMii npo- 
ujmbkm yr/iy6neHMM b 3aroTOBxe ABycropoH : 

HMM BWABB/IMBaHMeM B MeCTe <)>OpMMpOB3HMA 
OTBGpCTMfl B 3ar0T0BKe ABT3/1M; Ha 4>Mr. 2 - 
noc/ieAywmaa cranm npoiUMBKM yr/iy6/ieHM& 



6o/iee a^mhhwmm nyaHCOHaMM, hqm hb nepBofi 
ctbamm; Ha (|)Mr. 3 - nocneAHfl« CTaAM* npo- 

UJMBKM C OAHOBpeMeHHbIM cMemeHMeM ueHT- 
pa/lbHOCl M3CTM nepeMbiMKM, n03BO/l«K>mMM 

nonyMMTb nepM^epMMrtyio Ko/ibi;eByK> kshsb- 
xy; Ha <J)Mr. 4 - npo6MBxa nepeMbiMKM. 

Cnoco6 ocyiuecTB/i«eTC« cneAyiomMM 06- 
pasoM. 

B npeABapMTe/ibHO c<t>opMMpo8dHHoft 3a- 
roTOBKe A6T3/1M 1 c6/inxeHneM nyaHcoHOB 2, 
t. e. nyTeM npouiMBKM BbiASB/iMBdHMeM, o6pa- 
3yK)T ABycTopoHHwe yrny6yieHM» m nepeMUMKy 

B MeCTe 4>OpMMpOB3HMfl OTBepCTMP (<|)Mr. 1). 

npMMeM Ha KaxcAOM nocneAywmeM ct3amm 
4>opMMpoBaHMfl ymy6iieHMM, KpOMe nocneA- 
Heft, ocTdBiuytoca nepeMbiMKy o6xmm3»ot, 
yMeHbiusn no bwcotc h 33 CMeT yeenMMeHM« 
A/imhw a o4>opM/in»oiueii* M3CTM nyaHCOHa M/IM 
yBe/iMMeHM* CTenenn c6/iM)KeHMS9 nyaHCOHOB 

(<|>Mr. 2). npM 3TOM, TaK K3K A3BneHne npM/io- 
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*eno riyaHcoHaMM c AByx ctopoh, TeMeHwe 
o6*MMaeMoro Maiepna/ia b nepeMWMxe npM- 
o6peraeT npeMMymecTeeHHO nonepeMHoe Ha- 
npaaneHMe. 

Ha noc/ieAHefl CTaAWM npowMBKM yrny6- 5 
zieHUfl ocymecTBn«K)T cMemeHne qeHTpa/ib- 
hom nacTM nepeMUMKw Ha Be/iMMUHy 
(0,03-0,05)d, rAe d - HOMMHa/ibHWft AMaMeTp 
roToaoro oTBepcTun, c o6pa3oaaHweM xoflbije- 
bom KanaBKM b no o6pa3y»omeM nepeMWMXM 10 
(<J)nr. 3) aa CMer topo, mto Ha stom onepauww 
0(J>opM/i«iomafl Madb 32 nyaHCOHa, pacno/io- 
rceHHoro npoTMBono/iowno npouiMBHOMy ny- 
aHCOHy, Buno/iMOHa xopoMe o<t>opM/iflK)meM 
MadM ai npoujMBHoro nyaHCOHa. HpM stom 15 
nepeMUMKa ne onwpaeTCfl Ha npOTHBOno/iox- 
hwm nyaHCOH, a c/ieAOBaTenbHO, He no/iynaeT 
ot Hero BCTpeMHoro j\&bi\qhias\. HosTOMy TeMe- 
Hue MaTepna/ia HanpaB/ieHO no ocm nonyMae- 
MOrO OTBepCTMH, b npocTpaHCTBO MOKAY 20 
nepeMUMKOfl m yKOposeHHWM npomBonoiioac- 
hum nyaHCOHOM. B pe3y/ibTaie no nepw^epwn 
nepeMUMKM 6naroAapfl CBo6oAHOMy BbinyMM- 

B8HMK) ee nOBepXHOCTM 803HMXa6T KOHUeHT- 

paTOp HanpflxeHMa c b bmas ocTporo yr/ia 25 
KO/ibueBofl KaHaBKM (4>nr. 3). 

noc/ie CMeiueHww ueHTpanbHOw mbctm ne- 
peMWMKn ocymecTB/iniOT ee npo6nBKy. 06pa- 
30BaBiuMftc« KOHueHTpaTop HanpaxeHMM c 
3H3MMTenbHO yMeHbiuaeT ycM/me OT^enenm 30 
nepeMWMKM (4>wr. 4) npn o6pa30BaHMM CKB03- 

HOrO OTBepCTMB AVIdMeTpOM d; 

KpoMe toro, no nepM<J>epMM nepeMWMKM, 
M3-3a Toro, mto OHa nepeMemaeTca othocm- 

Te/lbHO OCHOBHOrO MCTa/1/ia, B03HMKatOT MMK- 35 

poTpeiuwHy, KOTopue Aono/invuenbHO 
CHM>KaK)T ycM/we npo6uBKM. 

n p m m e p. A/»a no/iyMeHMR oTBepcTMft npw 
U3T3MnoBK6 raex M22 M3 CTann 10, 15 n 20 
pa3Hnua bucot oct>opM^«K)iMMx Made« no- 40 
cneAnero u npeAWAymero nyaHconoB Ha one- 
pauunx <J)opMnpoBaHMfl yr/iy6/ieHMM paBHa 
0,03-0,05 AwaMetpa roTOBoro OTBepcTMfl, 
3xcnepMMeHTanbHbiM nyTeM ycraHoaneHo, 
mto ec/iM pa3HMua MeHbuie 0,03 A^aMeipa ot- 45 
BepcTMfl, to KOHueHTpaTop Hanpfl>KeHMfl c He- 



AOCTaTOMHw^, a c/ieAoaaTenbHO, ycwnwe otab- 
neHnq nepeMWMKM yMenbwaeTCA He3H8Mw- 
Te/ibHo. npn yee/iMMeHMM 3tom pa3HMi*w 6onee 
0,05 A^aMeTpa nonyMaeMoro otbopctmh, no 
o6pa3yiomeM OTBepcTMfl B03HMxaiOT TpemM- 
hu, yxyA^aiomwe xaMecTBO otbcpcthh, a Tax 
xax a^« raex Heo6xoAWMa Bbicoxasi mmctota 
noBepxHOCTM OTaepcTHM noA pe3b6y, to bu- 
6paH npeAe/i bc/immmhw cMemeHMfl nepeMWM- 
xii 0,03 - 0,05 A^aMeTpa OTBepCTwa, mto 
no3BonneT nonyMviTb mmctoty noBepxHOCTM ot- < 
BepcTMA ne HM)Ke 12,5. 

l4cno/ib30BaHue npeAnaraeMoro cnoco6a 
o6ecneMMBaeT noBuweHMe ctomxoctm 
(J>opMnpyioiMero MHCTpyMeHTa, Tax xax oh He 
MMeeT TOHxoro xo/ibueBoro BwcTyna pjw <J>op- 

MMpOBdHMfl K3H3BKM B nepeMblMKe 33rOTOBXV1, 

a Taxxe o6ecneMHBaeT noBuiueHMe npon3BO- 
AMTenbHOCTM 6/iaroAapH TOMy, mto xaHaBxa 
<{)opMMpyeTCfl na nocneAHefl cTaAww npouiwB- 
xi4 oTBepcTMfl, t. e. ne Tpe6yeTcn OTAe/ibHofl 
onepaunn ^opMnpoaaHMfl xaHaBXH. 
0>opMy/iaM3o6peTeHM5i 

1. Cnoco6 no/iyMeHvm oTBepcTMft b 3aro- 
TOBxax AeTaneft npenMyiuecTBeHHO Tuna BTy- 
nox m raex, 3ax^K)MaK)iuMMC5i b nocTaAHMHOM 
npoujwBKe npoiuMBHUMn nyaHCOHaMM cooc- 
hwx yrny6neHnCi ABycTopoHHViM BUA3B/iMBa- 
HueM b aaroTOBxe c o6pa30BaHneM nepeMbiMxw, 
<J>opMMpoBaHi4M KO/ibueBoft xaHaBXM no nepn^e- 
pww nepeMWMKM m noweAywmeM npo6MBxe ne- 

peMWMKM, OT/lMMatOlUMftCR TeM, MTO, C 

uenbio noBwtueHMA ctomkoctvi Ae<t>opMMpyio- 
mero MHCTpyMeHTa m npoii3BOAWTe/ibHOCTM, 
(j)opMMpoBaHwe xonbueBOM xaHaaxM no nepM- 
4>epMM nepeMWMKM ocyiuecTB/isiiOT Ha noc/ieA- 
HeM CTaAviM npouiMBKM nyTeM CMemeHM* 
ueHTpa/tbHow MacTM nepeMWMKM oahmm M3 
npoujMBHWx nyaHconoB b npocTpaHCTBO Mex- 
Ay nepeMWMKOM m topuom npoTMBonono)KHoro 
nyancoHa, 

2. CnocoS no n. 1,OT/iMMaK>mMwCfl 
TeM, mto cMeiueHwe ueHTpa^bHOM Macro nepe- 
MWMKM ocyiuecTB/ifiioT na BeiiMMMHy (0,03- 
0,05)d, rAe d - A^aMeTp totoboto OTdepcTMw 
nocnc npo6MBKM. 
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(54) Method of hole formation in blanks of metal parts. 

(57) The invention is classified under pressure formation of metals and can be used m production of 
parts with holes. 

The purpose of the invention is to increase durability of deforming tools and production. Hole piercing is 
carried out in stages by double sided squeezing of metal blank with approaching plungers in order to form 
coaxial depressions with a crosspiece. During the last stage of broaching, the formed crosspiece is 
displaced by the broaching plunger along the axis of the depressions by use of shortened counter plunger. 
Free protrusion of the crosspiece surface happens towards counter-plunger, forming sharp edged circular 
channel at the crosspiece periphery. The channel serves as stress concentrator for the subsequent hole 
piercing There is no need for special tools and separate operation to form this channel. 4 dwgs. 



The invention is classified under pressure formation of metals and can be used in production of parts with 



holes. 



The purpose of the invention is to increase durability of deforming tools and production by eUnnnation of need for 
a spe^ialplunger with a thin circular projection at its butt periphery, which forms a channel at the blank crosspiece 
and which has low durability, and also by combining the process of forming a circular channel with the last process 
of depression broaching. 

Dwg 1 shows the first stage of depression formation in a blank by means of double sided _ squeezing at 
the site of future hole in the blank of a part; dwg. 2 shows the subsequent stage of depression formation 
with plungers which are longer than those at the first stage; dwg. 3 shows the last stage of broaching with 
simultaneous displacement of the central part of the crosspiece which allows formation of the peripheral 
circular channel; dwg. 4 shows punching out the hole. 

The method is accomplished as follows: 

Two sided depressions and a crosspiece are formed at the site of the future hole in a part blank 1 by means 
of approaching plungers 2, e.g. broaching by squeezing out (dwg. 1) 
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The remaining crosspiece is squeezed at each subsequent stage of depression formation, except the last 
one. This reduces the height h by increasing the length a of the plunger's forming part or by increasing 
approach of the plungers (dwg. 2) Flow of the squeezed material in the crosspiece at this stage happens 
predominantly in the transverse direction, because pressure is applied by the plungers from both sides. 

In the last stage of broaching depressions, there is displacement of the central part of the crosspiece at 
distance (0.03 - 0.05)d, where d is the nominal diameter of the hole. A circular channel b is formed 
simultaneously at the crosspiece periphery, since in this operation forming part a 2 of the counter-plunger 
located opposite of a broaching plunger is made shorter than forming part at of the broaching plunger. 
The crosspiece is not supported by the counter-plunger in this process and therefore is not subjected to 
the counter pressure from it. 

For that reason, material flow is directed along the axis of the hole which is being formed in the space 
between the cross piece and the shortened counter-plunger. As a result, a stress concentrator c is formed 
as a sharp angle of the circular channel along the periphery of the cross piece due to free protrusion of its 
surface. 

Punching out the cross piece is accomplished after displacement of its central part. Stress concentrator c 
significantly reduces the force required for separation of the crosspiece (dwg. 4) at the formation of the 
hole with diameter d. 

In addition, micro-cracks are formed at the periphery of the crosspiece, since it is moving relative to the 
base metal, which additionally reduces the force required for punching. 

Example. To form holes when stamping nuts M22 from steel 10, 15 and 20 during the operation of 
forming the depression, the height difference between the forming parts of the last and previous plunger is 
equal 0.03 - 0.05 diameter of the finished hole. It was experimentally determined that if this difference is 
less than 0.03 hole diameter then stress concentrator c is not sufficient, and therefore, the force of 
separation of the crosspiece is reduced insignificantly. If the difference is more than 0.05 hole diameter, 
then cracks form along the periphery of the hole, impairing hole quality. Since nuts require high hole 
surface quality for threading, a limit of crosspiece displacement is selected between 0.03 and 0.05 hole 
diameter, which allows getting a hole surface cleanness of at least 12.5. 

The proposed method provides increased durability of the forming metal tool, since the forming tool does 
not have a thin circular projection to form a channel in the blank crosspiece. The method also provides 
increased productivity due to the fact that the channel is formed at the last stage of hole broaching, e.g. a 
separate operation for forming the channel is not required. 

Invention Formula 

1 . Method of hole forming in detail blanks, mainly bushing and nut types consisting of staged 
broaching of coaxial depressions in a blank with broaching plungers by double-sided squeezing, 
forming a crosspiece, forming a circular channel at the cross piece periphery and subsequent 
punching of the crosspiece, different in the following way: forming of a circular channel at the 
crosspiece periphery is performed at the last stage of broaching by displacement of the central 
part of the crosspiece by one of the broaching plungers in the space between the crosspiece and 
the butt end of the opposing plunger for the purpose of increasing productivity and durability of 
the forming tool. 

2. Method by p. 1, different in the following way: displacement of a central part of a crosspiece is 
performed within a range of (0.03 - 0.05)d, where d is the diameter of the finished hole after 
punching. 
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